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Introduction
In recent years, high crude oil prices have been a source of discontent for U.S. consumers. Although the price of oil declined sharply in the fall of 2008, it quickly returned to a level almost as high as the one that prevailed before the crisis (Figure 1 ). This sharp rebound in the price of oil has led some observers to argue that high oil prices have impeded the U.S. economic recovery by hurting consumer sentiment and slowing consumer spending (Hamilton 2012) .
Figure 1. Real Crude Oil Prices
Note: WTI = West Texas Intermediate Source: Haver Analytics
At the same time, however, these persistently high prices have stimulated investment in the production of unconventional oil, in particular "tight" oil from oil-bearing shale formations. Tight oil wells require different extraction technology from conventional wells and are drilled horizontally rather than vertically. High prices and the development of alternative oil-recovery technologies have made the extraction of some types of unconventional oil commercially viable.
The presence of these unconventional sources of oil throughout the world and the ability to recover them makes a large expansion in the physical production of oil a possibility. Recent estimates suggest that about 3.2 trillion barrels of unconventional crude oil, including up to 240 billion barrels of tight oil, are available worldwide (IEA 2012a) . By 2035, about 14 per cent of oil production will consist of unconventional oil, an increase of 9 percentage points. The 
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Brent WTI 2 potential for unconventional oil extraction around the world has led some oil industry analysts to describe scenarios in which the world experiences an oil glut and a decline in oil prices over the medium term (Maugeri 2012) .
Nowhere are the repercussions of these changes more evident than in the United States, where the unanticipated and rapid increase in oil production has had dramatic consequences for domestic supply conditions. U.S. domestic liquids production has expanded by nearly 30 per cent since 2005 and is expected to continue to increase (IEA 2013) . The International Energy Agency (IEA 2012b) projects that the U.S. total petroleum supply will increase from 9.7 million barrels per day in 2012 to a peak level of 11.1 million barrels per day in 2020.
In this paper, we examine the implications of the increase in unconventional crude oil production in North America. To put these developments into perspective, we begin by discussing the supply and demand shocks that have driven global oil prices in recent years. We then discuss the factors that have enabled the United States to expand production so rapidly and the glut of oil inventory that has accumulated in the Midwest as a result of logistical challenges and export restrictions. Finally, we assess the extent to which the increase in U.S. oil production will affect global supply conditions and whether the U.S. experience can be emulated in other countries with abundant unconventional reserves over the medium term.
Even in the best-case scenario, the increase in U.S. oil production will mostly be devoted to offsetting the decline in oil production in conventional oil fields and, possibly, OPEC production cuts in response to the expansion in North American supply. Thus, the effect of increased production on global prices will likely be limited. Furthermore, the United States enjoys unique infrastructural and technological advantages that make it unlikely that similarly rapid increases in unconventional production can be achieved elsewhere. Thus, high oil prices are a blessing in disguise for the United States. By simultaneously encouraging growth in oil production and reduced oil consumption, elevated oil prices have put the long-standing goal of U.S. energy independence within reach.
Structural Drivers of Global Oil Prices
Before turning to conditions in the North American energy market, it is important to examine recent developments in the global crude oil market. A precondition for the commercial viability of the extraction of tight oil from shale is a price level above about $50 per barrel. 1 An understanding of the broader forces that have driven the price of oil above this threshold is therefore critical for putting these regional developments into a global perspective.
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Oil demand
During the past decade, demand conditions have played an important role in the evolution of the price of oil. Major sources of demand are related to strong economic growth in emerging Asia, especially China, with much of the new demand linked to urbanization and growth in personal transportation associated with rising incomes. 2 Despite the rapid growth in Chinese oil consumption already observed, there remains considerable scope for additional growth in the future (Dargay et al. 2007) . By contrast, OECD consumption of crude oil has entered a period of structural decline because of improvements in fuel efficiency, changes in demographics, and, in the United States in particular, fuel switching toward lower-cost natural gas. The net effect of these factors is that new demand for oil comes from non-OECD countries, such as China, rather than the developed countries. Indeed, Kilian and Hicks (2012) document that news about global growth prospects, which is driven primarily by revisions to GDP growth in emerging Asia, accounts for much of the surge in the price of oil between 2003 and 2008.
Oil supply
Since 2005, the global production of oil has experienced weaker growth rates as a result of several factors. 3 First, stagnant and declining production rates are consequences of the decline in oil investment from the mid-1980s until the late 1990s (IMF 2011). While investment in new production has since increased, the long lead times between the initial development of oil fields and the point at which they are ready for production imply that the new projects will not come online for several more years. In addition, weak production growth is related to the maturation of oil fields in several important oil-producing countries (e.g., Russia). 4 Finally, spare capacity in OPEC countries has diminished in recent years due to persistent demand growth, the need to offset production declines in Libya and Iran, and the inherent difficulties in expanding supply capacity (Blanch et al. 2013) . Spare capacity outside of Saudi Arabia, an important indicator of supply tightness in the global oil market, remains low by historical standards (Büyükşahin and Robe 2011) . The economic significance of these different forces can be quantified in structural models of the global crude oil market. These models have been used to identify oil demand and supply shocks and to decompose fluctuations in the real price of oil into components related to the structural shocks (Kilian 2009; Lippi and Nobili 2012; Baumeister and Peersman forthcoming; and Kilian and Murphy forthcoming) . A broad insight from these models is that the recent behaviour of the real price of oil is related to the cumulative effect of unexpected increases in the demand for oil. Figure 2 shows the results from an example of this type of model. The model is quarterly and relates movements in the real price of Brent to unexpected changes in the global supply of crude oil, global demand (proxied by global GDP growth), and crude oil inventories. 6 As is evident in the figure, the predominant driver of oil prices since 2003 has been changes in global demand related to economic growth. In addition, although oil supply shocks have had some effect on the real price of oil, the historical decomposition indicates that they have not been the most important driver of the increase in the price of oil in recent years. This evidence confirms the importance of demand as a driver of global oil prices in general and over the 2003-08 period in particular. Alongside these demand-driven oil price increases, the North American oil market has undergone two related changes: a rapid expansion of its production of crude oil from unconventional sources and the accumulation of an oil surplus in the U.S. Midwest. In this section, we discuss each of these developments.
Increased unconventional production
Before discussing the causes of the increase in the unconventional crude oil production, it is important to provide some technical background on unconventional oil. This paper focuses on tight oil from oil-bearing shale formations. The geological characteristics of these formations make extraction difficult; oil companies must use alternative extraction methods. 7 Most unconventional wells are drilled horizontally to access as much of the tight oil formation as possible. Although drilling horizontally increases the area of typical wells, a technique known as "fracking" is required to access the oil. In the fracking process, fluids are pumped down the well under high pressure, creating cracks in the surrounding rock through which tight oil can flow (National Energy Board 2011). Shale formations produce several types of petroleum liquids, from dry natural gas to light crude oils, and all of these liquids are accessed using the same extraction methods described above. Thus, the tight oil extraction process has greatly benefited from technological developments in the extraction of shale gas sources.
In the United States, the extraction of crude oil from unconventional tight oil sources found in oil-bearing shale formations has increased rapidly. In 2012Q4, U.S. petroleum production averaged 9.7 million barrels per day for the first time since 1988, and since 2008 supply has been growing, on average, at about 5 per cent per year, reaching 9 per cent per year in the past two years. This development, coupled with the associated boom in natural gas production from shale, has led some observers to predict that the United States will be energy independent by the end of the decade (Morse et al. 2013) . The production of oil from Canadian sources has added to the supply of oil in North America.
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Three factors have enabled the United States to expand its domestic oil supply: a history of shale gas exploitation, legal incentives for landowners and an advanced oil production infrastructure. Domestic shale gas exploitation predates the modern oil industry, with the first well drilled in the early 19th century (Shirley 2001) . In the 1970s, concerns about future gas shortages caused the U.S. Department of Energy to invest heavily in shale research and to work closely with energy companies to develop the technological and geological expertise necessary to exploit shale gas commercially (U.S. DOE 2011). An important step toward commercial viability was taken in 1981 when Mitchel Energy combined extraction techniques known as horizontal drilling and fracking to increase the flow rate of the Barnett Shale in Texas ). It is not, however, enough simply to drill horizontally and produce fractures. Substantial geological expertise, aided by tools such as seismic mapping and electromagnetic measurement-whiledrilling, has been needed to increase well flow rates sufficiently to make shale projects profitable (Alexander et al. 2011) . As a result of this geological and technological knowledge, U.S. midsized exploration and production firms have developed the expertise necessary to replicate their initial shale successes throughout the country. The combination of historical and modern developments made the unconventional oil boom possible (King 2010) .
Second, the United States possesses legal and institutional features that make the economic environment attractive for the extraction of unconventional oil. U.S. land-use rights facilitate drilling and exploration by providing landowners financial incentives in return for their mineral rights (Kefferputz 2010) . Furthermore, the structure of land leases associated with the exploitation of shale resources requires continuous drilling activity, thus providing an impetus to increase production above levels warranted by the current economic climate. 9 The structure of the U.S. market has also played a role in encouraging the increase in unconventional production. The independent exploration and production firms responsible for the boom have benefited from decentralized corporate structures, a competitive environment, and access to global capital market funding through partnerships and joint ventures (Carr et al. 2011 ).
Third, the United States possesses a large number of state-of-the-art drilling rigs, an extensive pipeline network that spans the country and associated refineries to produce final-demand products (Rae et al. 2012 ), all of which ensure that it is well-placed to expand production levels quickly. For example, the U.S. Midwest region, where unconventional oil supplies have accumulated, possesses substantial refinery capacity capable of absorbing much of the recent increase in local production. 10 The mature infrastructure that the United States has in place to 9 According to Bentek, an energy market analytics company, more than 1,000 shale gas wells drilled in 2012 have yet to be brought online (http://www.forbes.com/sites/peterdetwiler/2012/12/03/driven-by-oil-shale-economicsnatural-gas-prices-primed-for-slow-and-steady-rise).
7 satisfy domestic demand can distribute the new supply, despite confronting some challenges related to the recent increase in production, as we discuss in section 3.2.
The advantages discussed above are expected to support the growth of North America's unconventional oil supply through the end of the decade. Although crude prices in the midcontinent remain low, U.S. producers can profitably exploit tight oil finds at WTI prices below $90 per barrel . Initial successes in the major tight oil plays, including the Bakken (Montana, North Dakota and Saskatchewan), the Permian Basin (Texas), and Eagle Ford (Texas), have been followed by steady improvements in flow rates and a reduction in decline rates .
While the foregoing evidence suggests that U.S. oil production should be able to meet the projections made by forecasters such as the Energy Information Administration and the International Energy Agency, there are limits to the ability to replicate in the long run the initial success in extracting the tight oil. Oil-rich shale formations are uncommon compared to their natural gas counterparts and, as a result, emerging U.S. shale finds are increasingly disadvantaged in terms of oil content (Della . Existing reservoirs have a limited number of locations where the oil can be extracted from the shale at low cost. As these locations are gradually exhausted, production costs will likely increase and flow rates decrease (IEA 2012a). Similarly, encouraging initial production rates in new finds are often higher than the reservoir's medium-term production potential (IEA 2012a). Moreover, although natural gas liquids from shale gas finds are often equated with petroleum, only a specific, and less common, type of natural gas liquid known as natural gasoline can be considered a direct substitute for light crude oil in the production of petroleum products ). All of these factors caution against relying too heavily on these forecasts for planning purposes and extrapolating from recent trends.
The crude oil inventory surplus
Logistical constraints imposed by a lack of optimized transport infrastructure, combined with legal restrictions on the export and shipping of domestically produced crude oil, have, to some extent, segmented the North American crude oil market from the global market. This segmentation has contributed to the divergence between continental benchmark crudes such as WTI and Western Canada Select (WCS) and seaborne benchmark crudes such as Brent ( Figure  3) . 11 In this subsection, we discuss each of these factors.
11 WCS is a heavy sour oil blend representative of the crude streams produced in Alberta. It has traditionally traded at a discount of about $15 to WTI due to its inferior quality and high sulphur content. Brent is a combination of crude streams produced in the North Sea and is heavier than WTI. It is considered a global light sweet benchmark due to its unfettered access to tidal markets. Historically, WTI has traded at a slight premium to competing international counterparts such as Brent due to the cost of seaborne shipping.
Logistical constraints
Pipelines are the most widely used and efficient means of transportation for liquid hydrocarbons, including natural gas, crude oil and petroleum products. What pipelines gain in efficiency, however, they lose in flexibility. Crude oil, natural gas and petroleum products cannot be mixed and each requires its own pipeline network. Moreover, each pipeline flows in only one direction. Reconfiguring a pipeline to accept a different product and reversing its direction of flow is costly and time-consuming. 12 In the United States, the existing petroleum pipeline network was designed along the lines of the Petroleum Administration for Defense Districts (PADDs) framework introduced in 1942 to aid in wartime gasoline rationing (Figure 4 ). The flow of crude oil is relatively unconstrained within the five districts, but it is constrained across them (Borenstein and Kellogg forthcoming).
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Figure 3. North American and Global Crude Oil Prices
Notes: The Western Canada Crude Index is based on the Canadian Heavy Crude Oil (Net Energy) Index that is traded on the Chicago Mercantile Exchange. The data for the indices are unavailable before October 2010, so the historical series is backcast using historical spot prices for Western Canada Select and the historical growth rate of the WTI benchmark (see Bank of Canada 2012).
12 For example, the proposed oil conversion and flow reversal of the 770-mile-long Energy Partners trunk line linking the U.S. Midwest to the Gulf Coast is expected to cost about $1.5 billion and to take up to one year to complete (Platts 2013) . 13 It is important to recognize the differences between the logistical constraints facing the U.S. crude oil and petroleum product markets. U.S. refined products face fewer logistical constraints across PADDs. This segmentation is one of the causes of the accumulation of excess crude oil supplies in the American Midwest. Starting in late 2010, an oil glut emerged in Cushing, Oklahoma, the centre of the PADD 2 pipeline network (Figure 4 ). 14 The hub at Cushing receives and stores oil from domestic and foreign sources and distributes it to population centres in the Midwest and on the East Coast. Growing exports from Canada, the tight oil finds in North Dakota and weak PADD 2 gasoline demand have impeded the hub's ability to distribute crude oil to end-user markets (EIA 2013a). The subsequent increase in crude oil inventories at Cushing ( Figure 5 ) has contributed to the depressed level of WTI spot and futures prices relative to those of other benchmark crudes such as Brent ( Figure 6 ). Note: In the case of WTI, the front-month futures contract for delivery at Cushing, Oklahoma is considered a proxy for the spot physical price. 
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The persistence of the WTI and WCS discounts relative to Brent highlights some of the difficulties in finding alternative modes of transportation such as rail and, more importantly, building new pipeline infrastructure to overcome the logistical constraints. Attempts to overcome these difficulties are exemplified by the Keystone XL proposal that would link the Canadian heavy oil production directly to global tidal markets via the Gulf Coast (Figure 7) . By connecting Canadian crude oil exports to the Gulf, Keystone XL would be a departure from the importcentric PADD pipeline structure and would represent an effort to adapt to North America's new domestic supply-driven crude oil market. But the Keystone project faces well-organized political opposition from environmentalists and landowners that has delayed its approval and made the ultimate outcome uncertain (Hoberg et al. 2012; Morse et al. 2013; Blanch et al. 2013) . Thus, the infrastructure constraints in the North American market are expected to linger over the medium term. As of February 2013, the planned increase in takeaway capacity from Cushing by mid-2014 is unlikely to be sufficient to normalize the oversupply conditions in PADD 2 (EIA 2013a).
Figure 7. Current and Proposed Canadian and U.S. Crude Oil Pipelines
Source: Canadian Association of Petroleum Producers (2006) Moreover, political resistance is likely to delay the approval and completion of other pipeline links to tidal markets that are vital to the ongoing infrastructure transition. Northern Gateway, another pipeline project linking Canadian crude oil directly to tidal markets in the Pacific Basin, may not be completed due to the combined opposition of rival pipeline operators, aboriginal groups and Canadian provincial governments (Hoberg et al. 2012) . 15 Such opposition complicates the North American market's transition from a system geared to meeting growing U.S. domestic demand to an alternative one that integrates regional PADD markets with the tidal crude oil market and reduces the segmentation between the North American market and the global market.
Legal restrictions
Adjusting U.S. infrastructure to serve these changed market conditions will require not only addressing the challenges discussed above but also relaxing restrictions on exporting and transporting domestically produced crude oil. The Energy Policy and Conservation Act of 1975 restricts the export of domestically produced crude oil to global markets, and the U.S. Merchant Marine Act of 1920 (the Jones Act) restricts the naval transportation of domestically produced petroleum to domestically built vessels (Morse et al. 2013 ). The latter substantially increases the costs of using maritime routes to circumvent land-based infrastructure constraints.
These legal obstacles limit the demand for oil from the Gulf Coast. Moreover, Gulf Coast refiners are optimized to process medium and heavy crudes. These refineries consequently have a lower willingness to pay for the light sweet crudes, which further depresses oil prices in the continental market. 16 The portion of the Brent-WTI spread attributable to these legal restrictions and Gulf refinery demand can be approximated by the spread between Brent and Louisiana Light Sweet (LLS), an offshore U.S. crude benchmark unaffected by transportation constraints. After controlling for transportation costs, the recent 2012 average Brent-LLS gap of $7 per barrel explains about a third of the $17.50 Brent-WTI spread over this period. 17 The political sensitivity of these legal restrictions suggests that they may not be lifted in the medium term. As of March 2013, the question of export restrictions had not yet been addressed by the Obama administration (Morse et al. 2013 ).
Implications for the future
Overall, the presence of physical and legal restrictions favours the growing use of rail as an alternative means of transportation to link rapidly growing production with demand centres along the U.S. coast. For this reason, it is unsurprising that rail has become an increasingly important element of the North American energy transportation system, with rail loading capacity in the Bakken region alone expected to reach 1.1 million barrels per day in 2013 (Platts 2013 ).
The greater reliance on rail as the main means of transportation for additional barrels of oil implies that rail shipping costs will play an important role in the medium-term discount between landlocked crudes and their seaborne equivalents. These costs range from $4 per barrel from Cushing, Oklahoma to the Gulf Coast up to $15 per barrel for bitumen from Hardisty, Alberta to the Gulf Coast (Fenton et al. 2012; Platts 2013 ). Long-dated futures prices of Brent and WTI suggest a convergence of the Brent-WTI spread to about $10 per barrel by the end of 2015, which reflects both the transportation costs and the effect of the legal restrictions. 18 That said, one needs to be careful in relying on oil futures prices as predictors of future spot prices (Baumeister and Kilian 2012; Alquist et al. forthcoming) .
Finally, it is also important to recognize that the benefits to the United States of having largescale transportation infrastructure in place far outweigh the logistical distortions imposed by its inflexible nature. For example, the exploitation of tight oil resources in the Permian Basin has been aided by the infrastructure that has been in place since commercial drilling began in 1921. Eagle Ford has also benefited from its proximity to the U.S. Gulf Coast refining complex. Even the relatively isolated Bakken volumes are finding an outlet via existing rail and transnational pipeline networks. However, if the increase in U.S. tight oil production highlights the advantages of having a mature infrastructure, it also underscores the problems that can arise even with a well-developed oil distribution system.
Implications for the Global Crude Market
Effects of increased U.S. production
When set alongside the nearly 90 million barrels of petroleum produced every day, the increased oil production in North America is unlikely to make a large contribution to the global supply of oil. The ability of the United States to displace nearly 3 million barrels per day of foreign crude oil imports between 2006 and 2013 must be measured against the increase of 11 million barrels 14 per day in non-OECD oil demand over the same period (EIA 2013b). Similarly, the Energy Information Administration's projected increase in tight oil production, from 2 million barrels per day in 2012 to 2.8 million barrels per day by 2020, is insufficient to meet domestic demand (EIA 2012) . Even an optimistic scenario in which U.S. oil production increases by 1.9 million barrels per day by 2020 implies a net global supply addition of less than 3 per cent (Maugeri 2012) . It is also unclear whether U.S. refiners can provide a sustainable source of demand for light sweet oils due to their preference for heavy crude oil.
Growing Canadian volumes from the oil sands have contributed to the large increase in the production of oil in North America. The existing North American transportation infrastructure that was designed to carry Canadian and other foreign oil imports to U.S. markets has transported Canadian crudes to the Midwest and exacerbated local excess-supply conditions. As discussed above, it will take time to complete the reorientation of the transportation network and the liberalization of the export and shipping of domestically produced oil required to integrate the North American crude market more fully with global markets. These factors alone caution against making strong predictions about the quantitative importance of new North American supplies on the global oil market. According to the model discussed in section 2, a scenario in which North American production adds a net 3.4 million barrels per day to global supply over the next three years would, all else equal, result in only a 13 per cent reduction in real global oil prices by the end of 2015. The limited effect on prices of such a large and rapid increase in U.S. unconventional production is consistent with the results obtained from similar models (Baumeister and Kilian 2012; Alquist et al. forthcoming) . Moreover, this projected reduction in prices assumes no unexpected demand shocks, no offsetting OPEC response and continued production growth. For example, the emergence of infrastructure constraints in Canada and their consequences for Canada's ability to continue exporting at the same rate suggest that this scenario is less likely. 
Can the U.S. experience be replicated?
It may seem that the developments in the United States are a harbinger of developments in other markets. Extensive geological research indicates that tight oil and gas resource plays are broadly dispersed throughout the world, even if they will take time to develop (McGlade 2012; EIA 2011; Price Waterhouse Coopers 2013) . Potentially massive shale gas and oil finds have been located in Argentina, Poland and China. Furthermore, as a result of the global demand pressures discussed earlier, oil prices are now above the $90 per barrel hurdle rate necessary to make the exploitation of shale on a global scale profitable ).
All of these factors indicate that other countries will be able to replicate the U.S. experience over the medium run, but the uniqueness of the U.S. technological and infrastructural endowments make such projections unlikely to materialize. Argentina, Poland and China provide specific cases that illustrate the challenges associated with the large-scale exploitation of nonconventional oil and gas resources outside of North America. The Neuquén Basin in Argentina contains large reserves, with initial finds of about one billion barrels of unconventional oil and gas equivalents. The Argentine government's shifting regulatory environment, coupled with its decision to nationalize the country's major oil finds, has introduced substantial political risk into the exploitation of these resources and, as a consequence, increased exploration and processing costs. These decisions have reduced the attractiveness of the Argentine oil and gas sector to foreign investors and have prevented it from accessing international capital markets. In Poland, the combination of challenging geology, regulatory uncertainty and a lack of available infrastructure have dimmed its prospects for developing a large-scale oil and gas industry (Johnson and Boersma 2013) . 20 Even in China, where the central government has made the development of its vast shale wealth a priority, plans for a rapid increase in extraction have been complicated by difficult geology, an unfavourable market structure dominated by national oil companies, and a lack of infrastructure and supply chain services (Wood Mackenzie 2012; Wang et al. 2012) . Thus, the ability of other countries that possess rich shale oil resources to reproduce the U.S. unconventional oil boom is more limited than some recent accounts suggest.
These limitations have important implications for global oil prices. U.S. unconventional crude oil production cannot be relied upon to provide a large source of additional supply in the global market for crude oil in the near term. As a result, unconventional oil production outside of North America will need to expand in the coming years to meet emerging-market demand. Despite substantial technical expertise in unconventional crude oil extraction, achieving this goal will be challenging. For example, unconventional sources of oil located offshore seem promising, but they are not without complications. The initial optimism about Brazil's pre-salt deepwater finds ignores rapid well production decline rates and sizable environmental risks, as exemplified by the 2010 BP oil spill in the Gulf of Mexico (IEA 2008).
In any case, these unconventional sources have to offset the decline in conventional crude oil production. Recent studies suggest that decline rates in giant oil fields, the world's principal sources for conventional crude oil, are currently high and expected to increase despite the application of new technology. In fact, the decline rate of giant fields could reach 10 per cent by 2030 (Hook et al. 2009 ). Increasing decline rates, in turn, have been a major driver of growing oil extraction costs, as well as of the rapid expansion in global upstream investment, which has increased five-fold since 2000 to more than $600 billion in 2012 (IEA 2012a).
All of this evidence suggests that a concerted effort to expand global supply will be needed to make up for accelerating decline rates, with a large portion of U.S. unconventional production growth offsetting declines in conventional oil fields. Given the growth in demand for crude oil in emerging markets, the global oil market is expected to remain tight for some years to come.
The foregoing arguments imply that the current price levels in the North American continental market are not necessarily reliable indicators of global price levels. Oil prices must remain sufficiently high that an increase in unconventional supply growth will balance the effects of increasing decline rates and strong demand from emerging markets. This view of oil prices runs counter to other assessments of global oil prices, with financial institutions such as Citibank predicting a ceiling of $90 for Brent, and some oil industry analysts expecting a global oil boom to lead to prices of $70 (Morse et al 2013; Maugeri 2012) . These price projections hinge on the ability of other countries to duplicate the U.S. experience with unconventional hydrocarbon resources. The lack of technology and infrastructure outside of the United States that would enable the rapid development of unconventional oil resources, coupled with accelerating decline rates in the world's conventional oil fields, are likely to keep oil prices at elevated levels over the medium term.
Conclusion
Over the past decade, strong demand for crude oil from emerging-market economies has pushed oil prices above their historical inflation-adjusted average. These elevated price levels have been a blessing in disguise for the United States. While high oil prices may have adversely affected the recovery of the United States from the Great Recession, they have also made the extraction of its tight oil resources commercially viable. Although producing oil from these sources presents challenges, there has been a large and rapid supply response, suggesting that elevated prices have helped to facilitate the adjustment to a new equilibrium in which unconventional oil sources are profitable.
The foundations of the expansion of U.S. production include technological developments and a mature distribution network. Based on the recent U.S. unconventional oil boom, some oil industry analysts have forecast large increases in unconventional oil production in other countries. We find these forecasts implausibly optimistic because of the unique circumstances that prevail in the United States. As a result, we expect the expansion in global supply from unconventional sources to be relatively modest. The slow dissemination of technology, the lack of mature infrastructure in the relevant countries and geopolitical risk all make the extraction of unconventional oil in other countries a greater challenge than is often claimed. Moreover, global unconventional oil projects currently have hurdle rates as high as $140 a barrel, which makes high prices a necessary precondition for exploiting these sources of oil.
